resolution TEM analysis were prepared by spreading a drop of the solution sample on copper grids coated with a carbon film followed by evaporation under ambient conditions. XRD measurements were performed on a powder sample of the Fe 3 O 4 NFs using a Scintag XDS2000 goniometer. DLS measurements were performed with a Malvern Instruments Zetasizer Nano Series Nano-ZS with Dispersion Technology Software 5.03 (Worcestershire, United Kingdom). FTIR spectra were obtained on a Thermo Nicolet NEXUS 870 Fourier transform spectrometer (Thermo Scientific, Waltham, MA). Magnetic susceptibility measurements were carried out on a Quantum Design MPMS5 SQUID magnetometer (San Diego, CA).
Samples were dispersed in water and frozen under a nitrogen environment.
MR phantom images were collected at 4.7 T (~ 200 MHz) and ambient temperature (~25°C) on a 4.7 T horizontal-bore Bruker Biospec MR imager (Billerica, MA). A T 2 -weighted image was acquired using a multi-slice multi echo pulse sequence (TR = 2000 ms, TE = 10 ms, 16 echoes). Images were acquired with field of view (FOV) = 3 × 3 cm 2 , data matrix = 256 × 256, slice thickness = 1.5 mm, and 2 signal averages. 
